Angiotensin II-induced endothelium-dependent relaxation of fowl aorta.
In the domestic fowl, angiotensin II (ANG II) decreases blood pressure in vivo and causes endothelium-dependent relaxation of aortic smooth muscles in vitro. To characterize ANG II-induced vasorelaxation, we compared endothelium-dependent vasodilatory effects of [Asp1,Val5]-ANG II (fowl ANG II) and acetylcholine (ACh) with the endothelium-independent vasorelaxing effect of sodium nitroprusside (SNP) on isometric tension of fowl aortic rings. Hemoglobin (Hb), gossypol, and N omega-nitro-L-arginine methyl ester (L-NAME), inhibitors for endothelium-derived relaxing factor (EDRF) in mammalian blood vessels, partially inhibited vasorelaxation induced by ANG II and ACh in fowl. Hb also markedly attenuated SNP-induced vasorelaxation, but not 8-bromoguanosine 3',5'-cyclic monophosphate-induced relaxation. 3,4,5-Trimethoxybenzoic acid 8-(diethylamino)octyl ester hydrochloride (TMB-8) or the removal of Ca2+ from the bathing medium attenuated the ACh-induced relaxation but did not significantly reduce vasorelaxation induced by ANG II or SNP. In the zero Ca2+ medium, aortic rings showed tachyphylaxis to ACh, while ANG II caused tachyphylaxis regardless of the presence or absence of external Ca2+. Furthermore, pretreatment of the ring with a high dose of ACh abolished the vasorelaxation response to ANG II, suggesting that ACh and ANG II may share a common Ca2+ pool. Calmidazolium, a calmodulin antagonist, abolished the vasorelaxation induced by ANG II and ACh but not that by SNP. Comparison of the vasodilatory effects of several ANG II analogues on fowl aortic rings showed an approximate potency order of [Asp1,Val5]-ANG II = [Asp1,Ile5]-ANG II > [Asn1,Ile5]-ANG II = [Sar1,Ile5]-ANG II > [Val5]-ANG III.(ABSTRACT TRUNCATED AT 250 WORDS)